We offer micro-econometric evidence for a positive impact of rural electrification on the nutritional status of children under five as measured by height-for-age Z-score (HAZ) in rural Bangladesh. In most estimates, access to electricity is found to improve HAZ by more than 0.15 points and this positive impact comes from increased wealth and reduced fertility, even though the evidence for the latter is weak. We also analyze the causal channels through the local health facility and exposure to television. We find no evidence for the presence of the former channel and mixed evidence for the latter. in rural Bangladesh. In most estimates, access to electricity is found to improve HAZ by more than 0.15 points and this positive impact comes from increased wealth and reduced fertility, even though the evidence for the latter is weak. We also analyze the causal channels through the local health facility and exposure to television. We find no evidence for the presence of the former channel and mixed evidence for the latter.
Introduction
Access to electricity can potentially play a significant role in poverty reduction and the promotion of economic growth in developing countries.
1 It is an essential element for the adoption of information and communications technology, provision of improved education and health care
services, and a range of industrial activities. Moreover, extended lighted hours allow people to engage in various gainful activities-especially at night-which enable more flexible use of time. While recent decades have witnessed a significant expansion in access to electricity, the electricity supply coverage still remains low in many parts of the developing world.
Recognizing the importance of electrification for rural development, Bangladesh established the Rural Electrification Board (REB) as early as 1977 to provide access to affordable and reliable electricity in rural areas. However, because of a lack of resources and capacity, the availability of electricity in rural areas has been severely limited in Bangladesh. As of the year 2000, only 21 percent of rural households had access to electricity in Bangladesh (NIPORT, MA, and ORC Macro, 2001 ). However, the pace of electrification has substantially accelerated over the last decade. As of 2014, 51 percent of rural households had access to electricity from the national grid. Once electricity from solar power is included, the proportion of electrified households in the rural area rises to 65 percent (NIPORT, MA, and ICF International, 2014 ).
This significant improvement in the access to electricity has been accompanied by a noticeable improvement in the status of child nutrition. In the year 2000, about 47 percent of rural children under five were stunted, or abnormally short for their age and gender (NIPORT, MA, and ORC Macro, 2001) . The prevalence of stunting in rural areas dropped to 38 percent in 2014 (NIPORT, MA, and ICF International, 2014) .
While the spread of the access to electricity and improvement in children's nutritional status may have simultaneously occurred by just pure coincidence, there are at least four reasons to believe that a causal relationship may exist between them.
First, access to electricity may create new income opportunities. As a result, households may be able to have more and better food and medication, which in turn leads to better nutritional status. Second, access to electricity allows people to use lights at night, which enables them to engage in gainful activities that were previously difficult. This in turn may reduce fertility (Fujii and Shonchoy, 2015) and improve the nutritional outcome through the effect of the quantity-quality trade-off for children.
Third, the quality of the health care service provided in local clinics and hospitals may improve as a result of electricity access, because much of the basic equipment in modern medicine requires electricity. Finally, nutritional status may improve through the spread of information. In particular, mass media such as television could act as a powerful device for spreading important information about child care and nutrition to rural households.
2
Using three rounds of the individual-level Bangladesh Demographic and Health Surveys (BDHS) data, we investigate the impact of rural electrification on the nutritional status of children under five. To address the potential endogeneity of the households' access to electricity, we adopt the instrumental variable (IV) approach whereby the household electrification status is instrumented by indicators of infrastructure development and quality of service delivery. Our results confirm that rural electrification positively affects child nutritional status in Bangladesh.
We also investigate other plausible causal channels. Our empirical results show that the household's wealth and fertility explain at least some of the positive effect, though the evidence for fertility is weak. However, we find no evidence that the positive impact of electrification is channelled through the local health facilities. We have inconclusive evidence for the existence of causality through the channel of exposure to television.
As elaborated in Section 8, there may be causal channels other than these four. However, circumstantial evidence suggests that some of them are not particularly relevant in Bangladesh.
Some other potentially important channels cannot be tested due to data limitation and these channels may explain the remaining positive impact of electrification after taking into account the causal channels of wealth and fertility. Therefore, even though our analysis of causal channels rests on somewhat strong assumptions and its scope is limited by the availability of data, this study offers a reasonably clear picture about some of the most important causal channels. To the best of our knowledge, this is one of very few studies of the impact of rural electrification on the nutritional status of children and the first study to analyze four distinct channels of causality going from electrification to child nutrition.
This paper is organized as follows. Section 2 reviews the related studies and discusses the relevance to and difference from existing studies. Section 3 provides a description of the data and key summary statistics. Section 4 discusses the econometric specification and identification strategy. Our main empirical results are presented in Section 5, followed by an exploration of the channels through which electrification affects child nutritional status in Section 6. Section 7 checks the robustness of our main results and Section 8 concludes.
Review of Related Literature
The motivation for this study partly comes from Fay et al. (2005) , who ran regressions of child health indicators on, among others, a basic infrastructure index-a principal component made from indices of floor material, sanitation, and access to water and electricity-using aggregate data from 39 countries and five asset quintiles. They find broadly positive effects of basic infrastructure on child health. However, this result is not robust (Ravallion, 2007) and does not directly show the impact of rural electrification. We contribute to the literature on the impact of basic infrastructure on child nutrition by providing microeconometric evidence.
This study also relates to a growing body of literature on the impact of rural electrification in developing countries. In this literature, researchers have investigated various aspects of the socioeconomic impact of rural electrification. For example, positive employment or income effects were found in Bangladesh (Khandker et al., 2009) , Kenya (Kirubi et al., 2009) , Benin , South Africa (Dinkelman, 2011) , and Nicaragua (Grogan and Sadanand, 2013) .
Several studies show that rural electrification is associated with lower fertility in Bangladesh (Fujii and Shonchoy, 2015) , Brazil (Potter et al., 2002) , Colombia (Grogan, 2015) , Indonesia (Grimm et al., 2014) , and Côte d'Ivoire . Studies also indicate that the schooling of children is positively associated with rural electrification in Bangladesh (Khandker et al., 2009) , Brazil (Lipscomb et al., 2013) and Colombia (Grogan, 2015) . Our study adds to this body of literature by examining a new dimension of impact that has not previously been studied.
This study also makes a contribution to a large body of literature on the consequences of child undernutrition and the determinants of children's nutritional status. Nutritional status during early childhood is known to play a significant role in the determination of children's physical and cognitive development and various studies have underscored the importance of early childhood investment in the literature (see, for example, Heckman and Masterov (2007) for the case of the US and Nores and Barnett (2010) for a review of non-US studies). Studies have also indicated that good nutrition is an essential element for good performance in school (e.g., Glewwe et al. (2001) in the Philippines, Alderman (2006) in Zimbabwe, and Maluccio et al. (2009) in Guatemala). While the current study focuses on the impact on the nutritional outcome of children and not on their educational outcomes, our results suggest that rural electrification may have an indirect long-term positive impact on schooling through improved nutritional status in addition to a direct impact through better lighting and access to various electric devices for studying.
We build our model of nutrition using the extensive literature on the determinants of the nutritional status of children. Existing studies show that the age and sex of the child, parental education and sanitary facilities are among the most important determinants of a child's nutritional status (e.g., Frongillo et al. (1997) ; Haughton and Haughton (1997) ; Li et al. (1999); Novella (2013) ) and these indicators are also used in this study. Income and health care are also found to be important in some studies such as those of Banerjee et al. (2004) in India and Glewwe et al. (2002) in Vietnam. So we also include proxies for these variables in our model.
We also control for community-level characteristics, because the location of residence may be important even after controlling for various individual-and household-level characteristics (Alderman, 2000) .
Despite a large body of literature on the determinants of the child nutrition, there is a dearth of studies on the impact of rural electrification. To our knowledge, Glewwe et al. (2002) is the only study that has some discussion on the nutritional impact of electrification. They find that the lack of electrification in the commune health center negatively affects child nutrition but the statistical significance disappears once the effect of unsanitary toilets in the commune health center is included in their regression.
This study differs from Glewwe et al. (2002) in several aspects. First, we address the endogeneity of the electrification. Second, we consider the impact of electrification at the household level rather than at the level of the commune health center. Third, we examine four channels of causality and conduct robustness checks unlike Glewwe et al. (2002) whose primary interest was not the impact of electrification.
Finally, this study relates to a body of empirical studies in developing countries on the quantity-quality trade-off for children first theorized by Becker and Lewis (1973) . The existing empirical studies so far provide mixed evidence for the presence of a quantity-quality tradeoff. For example, consistent with the quantity-quality trade-off theory, Li et al. (2008) and Rosenzweig and Zhang (2009) find a negative effect of family size on children's education.
Liu (2014) also finds a significant and negative impact of child quantity on child height. In
Bangladesh, a quasi-experimental study by Joshi and Schultz (2013) evaluated the impact of the Maternal Child Health and Family Planning program in the Matlab subdistrict. They found that the treatment area had a significantly lower fertility and significantly higher schooling for children aged between 6 and 14, a result which is deemed to be consistent with the quantityquality trade-off.
On the other hand, there are also studies that are at odds with, or provide no empirical support for, the existence of a quantity-quality trade-off. For example, Qian (2009) finds a positive effect from an additional child on the school enrollment of first-born children in China, and Angrist et al. (2005) find no evidence for a quantity-quality trade-off in Israel.
Most of these and other studies in the literature try to identify the quantity-quality tradeoff using twining, exogenous variations in family-planning policies, or both. Our approach to the quantity-quality trade-off differs from these studies. Based the empirical study of rural households in Bangladesh by Fujii and Shonchoy (2015) , we first hypothesize that the fertilityreducing effect of electrification is small when there is only one child but it is larger when there are multiple children in the household. Thus, the fertility-reducing effect of rural electrification does not have much impact on child nutrition for children without siblings. On the other hand, the observed nutritional impact of electrification on children with siblings would come in part from reduced fertility, because the sibling number may have been larger had the household not had access to electricity. While our results are not strong, they provide some support for a causal impact through the fertility channel in Bangladesh, which is consistent with the theory 6 of a quantity-quality trade-off for children.
Data
The main data source for this study is three rounds of BDHS data for the years 2000, 2004, and 2007 . The BDHS is a nationally representative survey and a part of the worldwide Demographic and Health Survey program. We use the records for children under the age of five in a rural household with a mother aged between 15 and 49. While the BDHS data are also available for the year 2011, we chose not to use them because the data do not allow us to distinguish between electricity from the national grid and electricity from home solar panels. While this point is true for earlier years, the electricity from the home solar panels is a relatively new phenomenon and is not very important for earlier rounds of the BDHS (see Khan and Azad (2014) ).
The BDHS data provide us with demographic and nutritional indicators, including the height-for-age Z-score (HAZ) and a number of other individual-and household-level covariates.
The HAZ used in this paper is included in the BDHS data and is based on the WHO standard, which is a widely used indicator for the long-term nutritional status of children (Behrman and Deolalikar, 1988) . We construct our nutrition models based on existing studies of the determinants of a child's nutritional status. Our model includes both the proximal determinants and socioeconomic determinants, where the former are closely related to the biological functions of mothers and children or to specific maternal practices related to food intake, health, and care giving, and the latter represent the resources necessary for achieving adequate food security, care, and a healthy environment. As proximal determinants, we include demographic information about the child and parents, height and weight of the mother, and toilet facility indicators as a proxy for the sanitary condition of the household. As socioeconomic determinants, we include the number of children, roof material, land ownership, and asset holdings. Sample is weighted by the sample weight. The sample standard deviations are reported in parentheses. ***, **, and * indicate that the difference in means between electrified and nonelectrified households is statistically significant at the 1, 5, and 10 percent levels, respectively.
shows, this observation is true even when we look at the difference between electrified and nonelectrified households by mother's age cohort for each round of the BDHS.
3
The observed difference in nutritional status between electrified and nonelectrified households cannot be attributed to the household's access to electricity because electrified and nonelectrified households are systematically different. Table 1 shows that children in electrified households have better educated parents and healthier mothers and enjoy better living conditions than those in nonelectrified households, and these differences are significant. Therefore, we control for these indicators in the subsequent regression analysis.
As noted in the previous section, we will also consider specifications that include key community-level characteristics, which are the time to district headquarters, ratio of certi- an area of 600-700 square miles covering 5-10 subdistricts (upazilas/thanas).
We take the age of PBS as an indicator of infrastructure development at the location of residence, because older PBSs tend to have a greater network within their geographic area of operation. As an indicator of service delivery, we use the system loss from the grid because a large system loss is an indication of poor delivery service in the area. 5 We expect the age to be positively correlated with the electrification and negatively correlated with the system loss.
On the other hand, it is unlikely that these PBS-level indicators have a direct impact on the nutritional status of children. Thus, we use them as instrumental variables for the household's electrification status. In the next section, we further discuss our identification strategy and the potential threats to our identification.
Unfortunately, the BDHS data do not identify the PBS that serves the households in the sample. Further, we do not have reliable digital boundary data for each PBS. Therefore, we chose to merge the BDHS and PBS data by the district in which BDHS households and PBSs are located. To this end, we combine the BDHS data with the Administrative Division of Bangladesh (ADM) data using the coordinates (longitude and latitude) of the community that BDHS households belong to. 6 This combined BDHS-ADM dataset allows us to find the district that each BDHS household belongs to. Next, we convert the PBS data into district-level data.
Because the number of districts is slightly smaller than number of PBSs, there may be multiple PBSs in a given district. 7 In this case, we take the maximum value for the age of PBS and average value over all the PBSs in the district for the system loss from the grid. The resulting data were then merged into the BDHS-ADM data.
4 See http://www.reb.gov.bd/maps. 5 In the MIS data we obtained, the system loss from the grid is available only for the years 2004 and 2007. 6 The ADM data was extracted from the GADM database, version 2.0, December 2011. For further details, see http://www.gadm.org/country.
7 While the coverage of districts varies slightly across survey years, the BDHS data cover about 60 districts each year.
Econometric Specification and Identification Strategy
The basic nutrition model we adopt in this study is
where HAZ i is the HAZ for child i, E i is a dummy variable for an electrified household, and X i is a set of covariates, which may include household demographic information, parental education, mother's health, wealth proxy variables, and community characteristics, depending on the specification. The coefficient β on the electrified household dummy E i is the main coefficient of interest. The error term i is clustered at the community level.
When the Ordinary Least Squares (OLS) estimator is used to estimate eq. (1), the estimated coefficient is biased if i is conditionally correlated with E i . For example, suppose that the wealth level of the child's household is not controlled for. Then, it is likely that i is correlated with E i as richer households are more likely to adopt electricity. At the same time, children in richer households tend to enjoy more food and better sanitation. In this case, the OLS estimate of β will be biased upward because it also captures the effect of more food and better sanitation.
Therefore, we control for a variety of wealth proxy indicators, such as the land ownership, asset holdings, and roof material.
8 We also include the child's demographic characteristics, maternal health indicators, and parental education to control for the heterogeneity across households.
Further, we include several community-level variables, such as the distance to the nearest health facility in the community, because they are potentially important for the nutritional outcome of children.
While it appears likely that these covariates would lessen potential concerns about the omitted variable bias, it is not possible to exclude the possibility that i is still conditionally correlated with E i . For example, it may be the case that children in electrified households enjoy better nutritional status because their parents are the type who would take better care of children than their counterparts in non-electrified households. In this case, the estimated coefficient of β simply reflects the unobserved heterogeneity in parenting between electrified 8 The wealth index included in the BDHS data is inappropriate for our purpose. See Appendix A for details.
and non-electrified households.
To address this issue, we use the age of the PBS and system loss from the grid in the household's district as instrumental variables for E i . The age of the PBS reflects the infrastructure development in the district because older PBSs tend to have more extensive distribution networks than newer PBSs. We interpret the age of the PBS as a supply-side instrumental variable.
The system loss from the grid is interpreted as a measure of service delivery efficiency. When this measure is high, the management of the PBS is likely to be poor and households may be less likely to adopt electricity. Thus, we take the system loss from the grid as a demand-side instrumental variable. Both instrumental variables are highly unlikely to have a direct impact on the nutritional status of children.
However, there are some potential threats to our identification. For example, it may be argued that better infrastructure development and service delivery are a result of better local governance, which also leads to better local policy or a better environment for the children's nutrition. Alternatively, it could be argued that both the household's electrification status and the child's nutritional status reflect the level of overall economic development in the location of residence. In each of these cases, the instrumental variables estimator will be biased.
Therefore, we also run OLS regressions for a subsample of households in electrified communities, because this analysis allows us to remove the effect of unobserved heterogeneity between electrified and non-electrified communities. We also run regressions with district-level fixed effects λ d to control for district-level heterogeneity. As we shall show below, our main finding that children in electrified households are better nourished is not overturned by these analyses.
Main Results
OLS regression results Table 2 shows the OLS regression of the child's HAZ on the electrification status of the household based on eq.
(1) for various specifications. Panel A reports the estimated coefficient β on the household's electrification status for each survey year. The set of covariates for each column is specified at the bottom of each panel. Basic (demographic, education, and sanitary condition) and Wealth Proxy (roof material, land ownership, and asset holdings) covariates are those variables listed in Table 1 under these headings. Community variables are the time to district headquarter, ratio of certified doctors, distance to the nearest health facility, existence of a pharmacy in the community, and the distance to the nearest pharmacy. The constant term is included in all specifications. In this section, we focus on the coefficient β but the detailed results are available in Tables 10 and 11 in Appendix A.
Column (1) of Panel A in Table 2 shows that there is a strong positive relationship between the household's electrification status and a child's nutrition status. Without any other covariates, the HAZ for children in electrified households tends to be higher than that for children in non-electrified households by around 0.4 or more, depending on the survey round.
Obviously, this correlation is partly driven by the systematic difference between electrified and non-electrified households.
Thus, we control for basic covariates in column (2) and additionally for wealth proxies in column (3). The addition of these covariates reduces the size of the coefficient to around 0.2, but the coefficient remains both statistically and economically significant.
As noted earlier, there may be unobserved heterogeneity between electrified and nonelectrified communities. To address this issue, we analyze subsamples of households in electrified communities, where the status of electrification of the community is taken from the community survey data. As shown in Panel B, the results are similar both quantitatively and qualitatively to those in Panel A. Therefore, there is no evidence that the results in Panel A are driven by the unobserved differences between electrified and non-electrified communities. Table 10 in Appendix B also shows that the community-level variables are not important for our purpose. First, they are individually mostly not significant and also jointly not significant.
Second, the inclusion of community-level variables does not change the absolute value of the coefficient on the electrified household dummy much, as a comparison between columns (3) and (4) makes clear. Furthermore, the community variables are not available in 2000. For these reasons, we mostly omit the community-level variables from our analysis hereafter. The results of column (5) will be discussed in the next section. ***, **, and * denote statistical significance at the 1, 5, and 10 percent levels. Standard errors clustered at the community level are reported in parentheses. Below the parentheses, F -statistics for the test of joint significance for the set of wealth proxy variables, community variables and community variables interacted with the dummy variable for an electrified community are reported in square brackets in columns (3) to (5), respectively. Basic and wealth proxy variables are those listed under these headings in Table 1 . Community variables are the time to district headquarters, ratio of certified doctors, distance to the nearest health facility, existence of a pharmacy in the community, and the distance to the nearest pharmacy in the community. The number of observations for columns (4) and (5) are slightly smaller because community-level variables are not observed for some households. Detailed results are reported in Tables 10 and 11 in Appendix B. No Yes ***, **, and * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Clustered errors at community level are reported in parentheses. Basic and wealth proxy variables are those listed under these headings in Table 1 . In all regressions, the household's electrification status is instrumented by the age of PBS and system loss from the grid. The endogeneity and OIR test statistics are reported in square brackets. Detailed results are reported in Table 12 in Appendix B.
IV Regression Results
Panel B of Table 2 allows us to address the potential issue of an unobserved heterogeneity between electrified and non-electrified communities. However, it does not allow us to rule out the possibility that unobserved household-level heterogeneity may be driving our results in Table 2 . Therefore, we use the age of the PBS and system loss from the grid as instrumental variables for electrification. 
Exploring the Channels of Causality
We now explore the channels through which the household electrification status positively affects the nutritional status of children. As mentioned earlier, we investigate wealth, fertility, health facilities, and television as potential channels of causality.
Wealth
The access to electricity may help households become richer through increased income opportunities made available from extended lighted time or through economic activities in which electricity is vital. The increase in household wealth may in turn allow parents to afford, for example, more food and better medicine for their children, leading to improvement in the nutritional status of their children. Because we do not have a direct measure of wealth, we use wealth proxies such as asset holdings and housing conditions for our analysis.
As can be verified from a comparison of columns (2) and (3) of Table 2 , the inclusion of wealth proxy variables reduces the estimated coefficient of β by around 0.045. This is not very large relative to the standard error of the coefficient. we constructed a non-electricity-related wealth index for all households that are comparable across all three rounds. 10 We then run a locally smoothed nonparametric regression (lowess) of HAZ on this wealth index separately for electrified and non-electrified households. As Figure 2 shows, the graph is generally upward-sloping for both electrified and non-electrified households for all rounds, though the comparison of HAZ for both low and high ends requires a special caution because outliers can affect the results substantially and the estimates may not be reliable as a result.
The upward slopes of the graphs in Figure 2 strongly indicate that wealth is indeed an important determinant of the nutritional status of children. Figure 2 also shows that HAZ for electrified households almost always lies above that for non-electrified household regardless of the value of wealth index or the survey round. Consistent with this observation, we find that the point estimates of β are all positive when regressions similar to column (2) of Table 2 are run separately by wealth quintiles. 11 However, the statistical significance of these estimates depends on the year and wealth quintile, partly because the power of the test is weak due to the small sample size. Our results overall indicate that although wealth is important, it is not the only channel through which the positive impact of electrification on the nutritional status of children occurs.
Fertility
Besides wealth, fertility is another possible channel through which electrification could affect nutritional outcomes. This possibility is in part motivated by the empirical findings of Fujii and Shonchoy (2015) , who show with a panel data set that the expansion of rural electrification leads to a reduction in fertility, especially for those households that already have multiple children. To see whether their findings apply to the BDHS data, we regress the number of children ever born to a woman aged between 15 and 49 in the household on the household's 10 Details are presented in Appendix A 11 Results are available upon request. Clustered standard errors at community level are in parentheses. ***, **, and * represent statistical significance at the 1, 5, and 10 percent levels, respectively. Electrification status is instrumented by the age of the PBS and system loss from the grid for IV regressions.
electrification status E i as well as some demographic and education variables also used in Fujii and Shonchoy (2015) . As shown in Table 4 , the estimated coefficients on E i are all negative and mostly significant. Thus, our results are consistent with the findings of Fujii and Shonchoy (2015) , even though our results are based on simple cross-sectional regressions.
Because there are fewer children in electrified households, more resources can be potentially allocated to each child in these households. This in turn means that each child may enjoy more food and better care. Therefore, electrification may improve the nutritional status of children through reduced fertility in the household. The most naïve way to test this possibility is to include the number of children who are alive at the time of interview in the set of regressors.
This is indeed what was done in Table 2 . As the detailed regression results reported in Table 10 in Appendix B show, the coefficient on the number of surviving children is always negative and significant, which is consistent with the presence of the fertility channel.
To rigorously test the presence of a causal channel through fertility, it would be ideal if we could exploit exogenous variations in sibling numbers using twining or heterogeneity in the enforcement of a family planning policy, as is done in the empirical literature on the quantityquality trade-off for children. However, because we do not have clear exogenous variations to exploit, we first take the indirect approach discussed in Section 2.
Based on the findings of Fujii and Shonchoy (2015), we assume that the fertility-reducing effect of rural electrification is small for children without siblings but significantly positive for households with two or more children. If this assumption holds, the observed nutritional impact of electrification on children with siblings would come in part from reduced fertility, because the number of siblings may have been larger had the household not adopted electricity. Further, because a direct competition among siblings exists in these households but not in households with only one child, the positive impact of electrification on the nutritional status of children is less pronounced in the households with only one child.
Columns (1) and (2) of Table 5 report the OLS regression results for the subsample of households with only one child. As the comparison of these results and those in Table 2 indicates, the point estimate for the subsample is noticeably smaller than that for the full sample for the years 2000 and 2007. For example, when both Basic and Wealth Proxy covariates are included in the model, the point estimate for the full sample is 0.171 in the year 2000, whereas the corresponding figure for the only-child subsample is 0.101. However, the differences in estimates between Tables 2 and 5 are smaller than the standard errors reported in Table 5 .
Furthermore, there is no clear pattern for the year 2004. Therefore, we are unable to draw a strong conclusion about the quantity-quality trade-off.
As an alternative way to address the potential endogeneity of fertility decisions, we have also used the desired fertility, or the number of children that the respondent wishes to have, as an instrument for the number of surviving children. Because this instrumental variable reflects household preferences, one may argue it is endogenous. However, there is no strong reason to believe that it should be conditionally correlated with the nutritional status of children. More important, the overidentification restriction test detects no sign of specification errors at the conventional levels of significance.
In columns (3) and (4) of Table 5 , we report the results of instrumental variables regression of HAZ on, among others, the household's electrification status and the number of surviving children with the latter instrumented by the desired fertility. 12 However, in all years and regardless of whether the Wealth Proxy variables are included, the null hypothesis that the number of surviving children is exogenous could not be rejected.
Therefore, we take the OLS analysis of the fertility channel as being a valid analysis. Further, taking the analysis of the only-child sample as supporting evidence, our empirical results are,
by and large, consistent with the presence of the fertility channel, though the evidence is admittedly weak.
Local Health Facilities
The third channel through which access to electricity may affect the nutritional status of children is through the improvement of the conditions of local health facilities. With electricity, the construction, operation, and management of local health facilities may become easier and more talented health workers can be attracted. However, this causal channel is difficult to identify because we do not have direct observations of local health facilities. Given this constraint, we take community-level covariates, such as the time to district headquarters, ratio of certified doctors, distance to the nearest health facility, existence of a pharmacy in the community, and the distance to the nearest pharmacy, as proxies for the condition of local health facilities.
As a comparison of columns (3) and (4) of Table 2 shows, the orders of magnitude of the estimated coefficients are not changed much relative to the sizes of their standard errors by the inclusion of these community-level variables. One may argue that the community-level variables affect the nutritional outcome differently for electrified and non-electrified communities.
Therefore, we have also included in the set of regressors the interactions between communitylevel variables and a dummy variable for electrified communities, as reported in column (5) of Table 2 . The inclusion of the interaction terms makes the point estimate larger in 2004 
Television
The influence of television in developing countries has been documented in the recent economics literature (e.g., Ferrara et al. (2012) ; Jensen and Oster (2009) ) and the impact of watching television on the nutritional status of children has been debated in Bangladesh as well (Das et al., 2014) . While the literature appears to have focused on weight-related indices, it is plausible that watching television also has a long-term effect on children's nutritional status.
For example, people with a television may be more aware of health-related information, which in turn may lead to changes in health-related behaviors and improve the health outcomes of children (World Bank, 2008) .
In what follows, we use the possession of a television as a proxy for watching television.
While we observe some indicators related to watching television, the data are not comparable across years and may be subject to respondents' bias. 13 The possession of a television, on the other hand, is a clearly defined variable and comparable across years. Note, however, that the possession and use of a television are not necessarily the same. There may be people who watch television without possessing one (e.g., watch in a neighbor's house). There may be also people who do not watch television even though they own one. To try to understand the importance of this issue, a regression of a dummy variable for watching television weekly on television possession dummy was run using the data for the year 2000. This regression shows that the coefficient is large (0.75) and is even significant at the 1 percent level.
To analyze the causal channel through the exposure to television, we start with the OLS regression in which the dummy variable for the possession of a television is added to the set of covariates, including the household's electrification status. We exclude about 3 percent of observations for each year where the household has a television without access to electricity.
As reported in columns (1) and (2) (2) and (3) 
Robustness Checks
So far, we have reported standard errors that are clustered at the community level. However, it could be argued that the error terms may be correlated at a higher level of aggregation, which in turn may make our estimated standard errors too optimistic. For example, the local disease environment, which affects the nutritional status of children, is likely to be correlated at a level that is larger than a community. It could also be argued that local infrastructure or levels of development that go beyond the boundaries of the communities may simultaneously affect the household's electrification status and the nutritional status of children.
To address these concerns, we also ran OLS regressions of HAZ on the household's electri- Table 6 : The impact of television on child HAZ using the OLS method. No Yes ***, **, and * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Clustered errors at community level are reported in parentheses. Detailed results are reported in Table 13 .
fication status and other covariates with various fixed-effects terms. Columns (1), (2), and (3) of Table 7 report regression results with district-specific fixed-effects terms (λ d ) for years 2000, 2004, and 2007, respectively . As a comparison of the coefficients for the household's electrification status in these columns and column (3) of Table 2 show, the inclusion of the district-specific fixed effects did not alter the results much. We also ran a similar regression using the data pooled across three rounds. In column (4), we include both time-specific fixed-effects terms (λ t ) in addition to district-specific fixed-effects terms. In column (5), on the other hand, we include district-time-specific fixed-effects terms (λ dt ). In both cases, the order of magnitude of coefficients for the electrified household dummy is comparable to those in Table 2 .
Our reported regression results so far ignore sample weights. Therefore, we have also checked the robustness of our results by running regressions with sample weights and verified that the results are generally similar. Thus, our main result that electrification has a positive impact on the nutritional status of children is robust with respect to the choice of the survey round, the choice of error structure, and whether we apply sample weights.
Conclusion and Discussion
In this paper, we have demonstrated that access to electricity has a positive and statistically and economically significant impact on the nutritional status of children with most point estimates exceeding 0.15. This main conclusion does not change even when we allow for the potential endogeneity of the electrification. It is also robust with respect to the choice of the year of analysis, assumption about the underlying error structure, and whether sample weight is applied.
We have also investigated the mechanisms through which electrification positively affects the nutritional status of children. We have considered wealth, fertility, local health facilities, and exposure to television as plausible channels of causality. Among these, we have some support for the wealth and fertility channels, even though the evidence for the latter is weak.
On the other hand, we have no clear evidence for local health facility channel and the evidence for causality through the channel of exposure to television is also inconclusive.
These four channels are not the only possible channels through which electrification may International, 2013) . Similarly, electricity can potentially replace the use of traditional fuel for cooking, which in turn may improve the health environment in the household. However, the use of electricity for cooking is rare in Bangladesh. Therefore, this is unlikely to be an important channel, although it is worth noting that electrification is associated with the switching from traditional to modern fuels in urban areas (Barnes et al., 2005, p.32) .
There are at least two possible channels of causality that may be potentially important and able to explain the positive impact of electrification on the nutritional status of children but cannot be empirically tested due to limitations of the data. First, as Fujii and Shonchoy (2015) show, time use may be altered as a result of electrification. It is plausible that the use of lighting allows households to take a better care of children at night. The improved lighting also helps them keep their house tidy and improve the indoor air quality by switching away from candles and kerosene lamps.
The second potentially important channel of causality is the reduction of the burden of fuel collection due to the electrification of the household. As Srilatha Batliwala (1982) However, direct observation of fuel collection would be needed to establish this causal channel.
This study also has some policy implications. First, it is critically important to evaluate infrastructure programs such as rural electrification from a broad perspective. This is because the impact may go well beyond the narrowly-defined economic benefits in a typical cost-benefit analysis. Second, once the additional social benefits of electrification-such as the improved nutritional status of children-are well recognized, governments around the developing world may be encouraged to invest in basic infrastructure, which is severely lacking in Bangladesh as well as in the rest of South Asia and sub-Saharan Africa. (2008)). Therefore, the scoring matrix may not be the most appropriate one for a rural-focused analysis like this study. Moreover, the BDHS wealth index is calculated separately year by year, which makes it impossible to compare over time. Furthermore, the set of variables used for the BDHS wealth index includes dummy variables for living conditions representing intermediate quality. This makes the interpretation of the BDHS wealth index difficult. In addition to these issues, the constructed wealth index should not directly reflect the electrification status of the household for the analysis in Figure 2 to be meaningful. However, the BDHS wealth index violates this constraint.
Therefore, we choose to use the possession of non-electric durable goods and dwelling characteristics corresponding to the worst quality among all choices in the data in our principal component analysis. To ensure the comparability of the wealth index across different rounds, we only use those variables which are available in all three rounds of the BDHS. The exact set of variables used for the principal component analysis and the scoring coefficients for the first principal component are reported in Table 8 . The wealth index used in Figure 2 is simply the first principal component. As Table 8 shows, the coefficients have a positive [negative] sign for indicators associated with higher [lower] wealth. The eigenvalue of the first principal component is 2.520, which is much larger than those of second (1.187) and higher-order principal components. Surface water refers to getting drinking water from rivers, lakes, ponds, etc. Natural wall refers to wall materials such as bamboo and mud. Natural roof refers to roof materials such as bamboo or thatch. Appendix B: Detailed Regression Tables   Tables 10 and 11 show the detailed regression results for Table 2 . Tables 12 and 13 provide the   detailed results for Tables 3 and 6 , respectively. Int* variables are the interaction terms between community variables and the dummy variable for electrified community. ***, **, and * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Clustered errors at community level are reported in parentheses. The instrumental variables for the electrified household dummy are the PBS age and system loss from the grid. ***, **, and * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Clustered errors at community level are reported in parentheses.
